ABSTRACT
into polypeptides, one of which has been idenified as the large subunit of Ribulose-1,5-bisphosphate carboxylase. These chloroplasts are functional as determined by 02 evolution in the Hill reaction.
A great deal of data is now available on the biochemistry of the development of chloroplasts from etioplasts (6) . Much less is known about the development ofchloroplasts from amyloplasts, a starch storing organeile, which exists in storage tissue, roots, and some callus. It is well known that potatoes turn green on exposure to light for several days. Not only does the study of the organelle transformation and light-regulated gene expression stimulate theoretical interest, but the greening of potato also has some practical importance, since the greening of the potato is accompanied by the formation of the poisonous alkaloid, solanine (5) . The morphological and ultrastructural changes in the development of chloroplasts from amyloplasts were described in several electron microscopic studies (3, 11) . In this communication we present some biochemical evidence to show the function of chloroplasts from potato tuber based on the biosynthesis of Chl, RuBPCase,2 and Hill activity. plates in sterile Petri dishes (9 cm), 40 discs per dish. The discs were illuminated at room temperature by fluorescent tubes with intensity of 3000 lux.
MATERIAILS AND METHODS

Preparation
Chlorophyll and RuBPCase Determination. Chl was determined according to Arnon (2) . RuBPCase was detected with a Model E analytical ultracentrifuge, as previously described (9) . Schlieren pictures were taken at 44,770 rpm, 10 min after attaining this speed. An Ouchterlony double diffusion test was employed to determine the RuBPCase specifically. The antiserum was prepared against RuBPCase from tobacco (15).
Light-Driven Protein Synthesis in Choroplasts. Ten g ofgreen potato tuber discs which had been exposed to white light for 7 d were homogenized in a Waring Blendor with cold isolation buffer (sucrose 0.35 M, Hepes-NaCl 25 mm, EDTA 2 mM, isoascorbateNa 2 mm, pH 7.6) and filtered through 2 layers of Miracloth. The resultant filtrate was centrifuged at 30g for 1 min to remove starch granules, and the supernatant was then centrifuged at 2500g for 1 min. The pellet was resuspended in 1 ml of KCI suspension (KCI 0.2 M, Tricine-KOH 66 mm, MgCl2 6.6 mM). The chloroplast suspension was transferred to a Petri dish (3 cm in diameter) and incubated with [135S]methionine (10 , uCi) at room temperature under white light (4000 lux). During a 2 h incubation, the incorporation of [35S]methionine into proteins was measured. After the 2 h incubation the radioactive polypeptides were separated on an SDS-polyacrylamide gradient gel (8-15%), followed by fluorography as described by Blair and Ellis (4) .
02 Evolution Assay. The ability of chloroplasts from potato tuber discs to evolve 02 was measured in the Hill reaction according to the procedure of Marsho et al. (12) . The incubation system consisted of ferricyanide 1.7 mm, methylamine 3 mm, glyceraldehyde 10 mm, and chloroplasts corresponding to 15 yg of Chl in a total volume of 0.6 ml. The reaction was initiated by irradiation with red light (22.4 mw/cm2). The 02 evolution was measured and recorded with a polarograph. RESULTS Chlorophyll Synthesis in Light-Illuminated Potato Tuber. Our experiments showed that the greening of potato tuber depended on varieties, storage temperature, light intensity, and wavelength of light. Out of more than ten varieties of potatoes tested, two varieties, Centennial and Katahdin, which turn green more quickly under light, were selected in this study. Storage of potato tuber below 4°C retarded or inhibited the transformation of amyloplasts into chloroplasts. Blue light was most effective in inducing greening of potato tubers. No red light stimulation was observed.
Potato tuber discs illuminated with white light began to green with a lag period of about 1 d. The greening continued for 3 weeks after culture (Fig. 1) . After illumination for 3 weeks, the potato tuber tissue contained 10 (Fig. 2) . The Schlieren pattern of extracts from normal leaves consists of four peaks representing 80S cytoplasmic ribosomes, 70S chloroplast ribosomes, 18S Fraction I protein (RuBPCase), and 4 to 6S Fraction II proteins (8, 9) . The extract from potato tuber stored in the dark lacked the peak of RuBPCase, whereas a small peak was observed in discs exposed to (Fig. 2) . The light-mediated synthesis of RuBPCase started at 1 d after illumination and increased during greening. The RuBPCase content was estimated to be -6 ,ug/g fresh potato tuber tissue, whereas the RuBPCase content of a typical green leaf is 5 to 10 mg/g fresh tissue (10) .
Further evidence for the de novo synthesis of RuBPCase in light-treated potato tuber was obtained from the experiment on light-driven protein synthesis in chloroplasts. The chloroplasts, isolated from potato tuber discs after illumination for 7 (Fig. 3) . In contrast to light-driven protein synthesis in chloroplasts, the chloroplasts in the dark and especially amyloplasts, either in the light or dark, exhibited a very low protein synthesis activity. A number of radioactive polypeptides synthesized in the chloroplasts in the light were recognized on SDS-polyacrylamide gels followed by fluorography (Fig. 4) . It was observed that some chloroplast polypeptides (mol wt 39,000, 50,000, 52,000, 55,000, 94,000, 96,000) were synthesized more readily in the light than in the dark. One of these polypeptides co-migrated with purified unlabeled LS of RuBPCase (mol wt 52,000), and was identified as the LS, based on this and results presented in Figure 2 . There is also one strongly light-initiated polypeptide (mol wt 64,000) which does not appear in the dark. 
